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Comment on 

Dr. Hirayama’s record linkage study of Japanese adults 
in “Epidemiological evidence of lung cancer from ETS” 

Chapter 3 of the EPA Review Draft 
“Health Effects of Passive Smoking:* 

Assessment of Lung Cancer 
in Adults and Respiratory Disorders in Children” 

My name is S. James Kilpatrick. I am a Professor of Biostatistics at the 
Medical College of Virginia, in Richmond, Virginia and was the Chairman 
of that department from 1965 until 1983. In January 1986 I made some 
preliminary comments before the NRC Committee on Passive Smoking with 
regard to Dr. Hirayama’s study of spousal smoking and lung cancer mor¬ 
tality. Since 1986 I have made a study of Dr. Hirayama’s publications and 
have written three papers reviewing and re-analyzing Hirayama’s published 
data (Kilpatrick & Viren, 1988); (Kilpatrick, 1989, 1990). A copy of my 
curriculum vitae is attached. 

I have been asked by The Tobacco Institute to review Hirayama’s study 
and results to the extent that they are relied upon in the EPA lung cancer 
risk assessment. 
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DESCRIPTION OF THE HIRAYAMA RECORD LINKAGE STUDY 

Hirayama (1984) reports on a longitudinal record linkage study of married 
women who in 1965 or 1966 were reported to be non-smokers. The cause of 
death in those women who had died by 1981 was linked to an initial interview 
in 1966 of both husband and wife. The data from this study as presented by 
Hirayama(1984) has been summarized in ten tables for non-smoking wives. 
... Only one table, Table 2, gives the wife’s age group. 1 

CRITICAL REVIEW OF HIRAYAMA’S STUDY FROM 1986 TO DATE. 

The EPA Draft report reads as though the scientific world had reviewed 
the Hirayama study and, after some debate, had, by 1986, found it sound 
and of value. As is shown below, substantive criticisms of this study surfaced 
only after the NRC report of 1986. 

Here I first present the work of Layard & Viren (1989) because it evaluates 
all deaths reported by Hirayama in his 16+ year study. Then I present the 
work of Uberla & Ahlbom (1987) and Ahlbom & Uberla (1988) (essentially 
the same paper). Finally I present a synopsis of my own three papers on 
Hirayama’s study focusing on lung cancer in nonsmoking married women 

whose husbands smoked (as reported initially in 1965/1966). 

1 This description of Hirayama’s study, taken from Kilpatrick (1990), was given orally by 
me in Dr. Hirayama’s presence at a Tokyo conference in 1987. Dr. Hirayama in comments 
from the floor praised this characterization of his study and implicitly accepted his use of 
the ‘health questionnaires’ listed here as exhibits 1 and 2 in the appendix. 
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Layard & Viren (1989) gave a paper at the 1989 Conference on Present 
and Future of Indoor Air Quality in Belgium. They compare mortality pro¬ 
jections, based on Japanese national death rates, with the reported cohort 
mortality in the Hirayama study. These comparisons revealed serious ex¬ 
ternal and internal inconsistencies in the study results. Thus, they state 
“Hirayama reported that age-specific mortality rates in the cohort, for all 
causes of death and for specific causes, were similar to those in the Japanese 
population. In fact, crude death rates for the 16-year study ... were substan¬ 
tially lower than what would be expected from national death rates.”(p.l77) 

* 

(See also Exhibit 3 in the Appendix which compares nonsmoking wives’ lung 
cancer death rates, stratified by both husband’s age (Table 1) and by the 
wife’s own age at entry with Japanese rates for all women.) 

Further, they state: “Total reported deaths in the cohort were 16,000 
fewer than total projected deaths. For males, reported deaths were 8,600 
(22.5% ) less than projected, and for females, reported deaths were 7,400 
(22.5%) less than projected, (p.178) ... Japanese vital statistics by pre¬ 
fecture show regional variations in cause and age specific death rates, but 
these prefectural statistics do not suggest that death rates in the cohort as 
a whole would have been substantially lower than national rates. Thus it 
seems unlikely that regional variations could explain rate differentials of the 
magnitude indicated by [our) life table projections ... Since there were some 
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exclusions from the cohort on health grounds, one would expect an initial 
healthy person effect. However, examination of the ratios of reported deaths 
to life table projections in intervals of the 16 year study period shows that 
there were still substantial cohort deficits in the last years of the study, and 
it is unlikely that a healthy person effect would persist strongly for so long 
in a cohort with entry ages of 40 to 79 years.” (p.179) 

With reference to nonsmoking married women, Layard & Viren (1989) 
state: “At the beginning of the study period, the cohort contained 91,540 
nonsmoking married women (NSMW). A total of 16,181 deaths were pro¬ 
jected for the NSMW, and 9,106 were reported. For all causes [of death], 
all-site cancer, and lung csincer, the percentages of reported to projected 
mortality for the NSMW were 56%, 67% and 72% respectively. The remark¬ 
able feature of these projections is that while the mortality deficits relative 
to projections are very large for the NSMW (44%, 33%, and 28% for all 
causes, all site cancer, and lung cancer respectively), they are quite small for 
all other women (3%, 6% and 3% respectively).” 

They continue: “When we compared reported and projected lung cancer 
mortality for the NSMW by entry age decade, another internal inconsistency 
became apparent. Reported lung cancer mortality [in the NSMW] was only 
51% of projected for the 60-69 entry age group, while for younger women 
(40-59 years at entry) reported mortality was 84% of projected.” (p.179-180) 
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In conclusion, Layard & Viren say: “Our analyses strongly suggest that 
reported death rates in the Hirayama cohort were substantially lower than 
Japanese national rates because mortality among persons lost to follow-up 
was higher than among those successfully traced. If this explanation is cor¬ 
rect, it is possible that biases exist in the data which might invalidate an 
observed relationship between exposure to ETS and mortality. Such bi¬ 
ases could arise, for example, if there were more complete ascertainment of 
vital status among those exposed than among those not exposed. The strik¬ 
ing internal inconsistencies described above, between sub-cohorts defined by 
marital status and entry age, reinforce these doubts about the validity of the 
[Hirayama] study.” (p.180) 

Earlier, in 1987, Uberla & Ahlbom gave a paper at the Tokyo meeting 
on Indoor Air Quality. There they state (Uberla & Ahlbom, 1990): 

“The statistical association between ETS and lung cancer is controver¬ 
sial. The Hirayama study seems to provide sound epidemiological evidence 
supporting this hypothesis. ... Regarding the Hirayama study the following 
facts have to be kept in mind: 

“ The study was not designed to test the hypothesis, whether passive 
smoking is associated with lung cancer or not. It can therefore only 
generate this hypothesis, not prove it. 

“ The cohort was not representative of the population of Japan. A se- 
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lection bias is possible. 

w The exposure indicator, the fact of being married to a man who smokes, 
is not reliable, not valid and not specific. 

“ The event indicator, dying [from] lung cancer as noted on death cer¬ 
tificates, is neither reliable nor valid. 

w Various confounding factors, for instance exposure at the workplace, 
indoor air pollution, overall air pollution, type of medical care, were 
not accounted for. 

tt Bias in registering the fact that a woman is a nonsmoker was not con¬ 
trolled. Resulting differential misclassification of the cases, who were 
smokers and had to be excluded, have not been considered. 

u Almost nothing is known about the 200 cases. No case reports are 
available, autopsy and histology are only available in 11.5%.” 

Uberla & Ahlbom, (1990) continue: “The core of the information, on 
which the results of this study rely, is 

W 1 that during 1965 200 women in Japan told an interviewer on a single 
occasion that they were, during that time, nonsmokers and their hus¬ 
bands told [the interviewer], that they [the husbands] were smokers, 
which might have been different before and afterwards and 
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“2 that their death certificates subsequently contained the diagnosis lung 
cancer, which might have been erroneous.” 

Uberla & Ahlborn are of the opinion that: “Such sparse information does 
not seem to be convincing.” They say: “In our paper [Albom & Uberla, 1988] 
we consider four questions: 

“1 What is the relative risk when one removes the selection bias regarding 

1 

\ age of women in the Hirayama cohort? 

“2 What is the relative risk when one additionally accounts for the fact 
that women above 70 who are married to husbands still living are less 

i 

frequent than reported in the population ... ? 

i 

i 

“3 What is the relative risk for women married to men with different 
occupations, when one removes the selection bias regarding age of men? 

| “4 What is the relative risk when additionally some modest differential 

| misclassification is assumed?” 

Albom & Uberla, 1988 conclude that “The cohort investigated by Hi- 
rayama has a severe selection bias by age. The effect of removing this 
selection bias ... is investigated. The risk increase reported by Hirayama 
disappears completely when one removes selection bias by age. If the cases 
would have been observed as they occur in the female population one would 
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have observed no risk increase. Only in the subgroup of women married to 
industry workers [does] there remain a risk increase, which might be due 
to confounding factors. Assuming modest differential misclassification also 
leads to risk ratios around unity." 

Further, they say (p.177 of Ahlborg & Uberla, 1988): “Our findings 
demonstrate how sensitive the data of this study are and how weak the 
evidence for a statistical association between passive smoking and lung cancer 
from this study is. In view of these and other facts, which [are reproduced 
above], the null hypothesis might be true as well and is consistent with 
the Hirayama data in the same way as the alternative hypothesis [of a real 
association].” 

The following is a synopsis of the three papers I have written since 1986 
concerning the Hirayama study. 2 

The first of these, “Model specification effects in ETS/Nutrition research” 
(Kilpatrick, 1990) was presented at the International Conference on Indoor 
Air Quality in Tokyo on November, 1987. Dr. Hirayama was in the audience. 

The summary of this paper (Kilpatrick, 1990) states: 

“In Hirayama’s study the average annual death rate for wives aged 60-69 
from lung cancer is 18 per 100,000 as compared with 39 for all Japanese 

women ... Also, wives aged 50-59 have the same lung cancer death rate as 

3 Note that the first of my three publications on the Hirayama study has only recently 
been published as Kilpatrick, 1990 
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wives aged 60-69 (i.e. no age trend). These results may arise from the 23% 
of the cohort which is missing. 

“These anomalies are obscured in Hirayama (1984) by the use , in all but 
one table of husband’s age rather than wife’s age [to adjust for the effect 
of age on lung cancer mortality]. 

“Using wife’s age to analyse wife’s mortality leads to an additive model 
for lung cancer. The use of the relative risk [to characterize this study] is 
thus contra-indicated. 

“The weak association of husband’s smoking status with wife’s lung can¬ 
cer mortality is probably a consequence of incomplete age adjustment when 
coarse age groups of 10 years are used over a 16 year period. Suggestions are 
made for further analyses using ungrouped information. ... 

“Public examination of these data is called for to yield independent an¬ 
swers to the questions raised here.” 

The point made above concerning a recommended ungrouped analysis 
may need clarification. Kilpatrick (1990, p.269-270) states: “It should be 
possible ... to estimate the duration of the marriage. Further, since the age 
at which the husband started smoking was recorded [see Exhibit 1 of the 
appendix], the duration of the wife’s exposure to passive smoking could be 
estimated. ... In the absence of information on the duration of exposure, 
we know only the reported smoking status of husband and wife at initial 
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interview.” 

This research into Hirayama’s study continued with a joint paper (Kil¬ 
patrick & Viren, 1988) given at the Imperial College, London conference on 
Indoor and Ambient Air in 1988. This paper is summarized as follows: 

“A previous analysis [presented in 1987 but not published until 1990] 
(Kilpatrick, 1990) of Hirayama (1984) is reviewed and extended. Age is 
shown to be a modifying factor in the association in Hirayama’s study be¬ 
tween lung cancer in non-smoking women and their husbands’ smoking status 
as recorded in 1965. 

“Heterogeneity of the cell specific risk ratios is demonstrated using the 
Mantel-Haenszel extended test for trend, when the data are stratified by the 
wife’s age. 

“The lack of fit of the multiplicative model contra-indicates the use of a 
Mantel-Haenszel summary statistic. 

“It is likely that age at entry is confounded with calendar period increases 
in lung cancer mortality in nonsmoking women.” 

Finally, this work on Hirayama’s study culminated in a paper (Kilpatrick, 
1989) presented at the 1989 Brussels Conference on Ambient and Indoor Air 
Quality, which is summarized as follows: 

“Recently, following Breslow, a model allowing for extra-Poisson varia¬ 
tion was applied to Table 2 of [Hirayama (1984)]. This analysis shows that 
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exposure to environmental tobacco smoke is not statistically significant (at 
the 5% level). Thus, under this model, the relative risks for the wives of mod¬ 
erate and heavy smokers are estimated as 1.11 and 1.48, neither of which are 
significantly different from 1.0. The ‘dose-response’ relationship is likewise 
not statistically significant. 

“This finding demonstrates how one can be misled if standardization by 
the age of the spouse is used rather than the subject’s own age. The presence 
of extra-Poisson variation indicates that Hirayama’s analyses are incomplete 
in not accounting for variation in person years as well as omitting period, 
cohort and other effects confounded with exposure to environmental tobacco 
smoke.” 

RESTATEMENT OF EPA DRAFT REPORT’S POSITION 
RE THE HIRAYAMA STUDY AND MY REBUTTAL 

Based on these conclusions from the post 1986 literature, I find most of 
the statements in the EPA Draft Report concerning the Hirayama study to 
be incorrect. In the following I restate the EPA Draft Report’s position on 
Hirayama and give my rebuttal to these statements (in italics). 

The EPA Draft Report (p.3-34) states that criticisms of Hirayama’s study 
had been resolved (apart from the question of smoking misclassification) 
by 1986 and adds a quote from Peter Lee that there is still a statistically 
significant association between spousal smoking and lung cancer mortality 
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after adjustment for misclassification. 

The EPA Draft Report (p.3-43) also states that the Japanese cohort study 
alone provides compelling evidence of a lung cancer risk associated with ETS 
exposure and that, although some corrections to the initial calculations were 
required, it has withstood extensive critical examination since its appearance 
in 1981. 

Careful review of the criticisms raised in letters to the editor (BMJ 3 Oct 
1981, 283, 9H-917) and Hirayama’s reply will show that his answer is largely 
unresponsive; thus many of the questions asked have never been answered and 
many of the criticisms ratted have never been addressed. _ 

The EPA Draft Report also claims that statistical problems concerning 
Hirayama f s analysis have been resolved and yet Mantel (1983) maintains 
that the Harris-DuMouchel stratification is unsatisfactory . 

The EPA Draft Report (p.3-34) states that, not only is there a statisti¬ 
cally significant association in the Hirayama study between spousal smoking 
and lung cancer mortality, there is also a ‘dose-response relationship’ and 
(p.3-35) “An increase in risk of lung cancer from ETS ... with statistical 
significance (p < 0.05) achieved in HIRA ... the observed risk increases as 
spousal smoking increases ...” (Hirayama 1981, 1984) 

The EPA Draft Report recognizes that nonsmoking married women rep¬ 
resent the weight of the evidence for an association between spousal smoking 
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and lung cancer mortality As indicated above , Hirayama does not adjust fe¬ 
male lung cancer mortality for the women’s age . When he does so (uniquely 
in Hirayama 1984), there is evidence of overdispersion. I can now show 
this overdispersion to be statistically significant using a generalized logistic 
model (Stukel, 1988). When allowance is made for overdispersion (caused, 
J speculate, by the omission of other important cofactors), the association 
between ETS and lung cancer mortality in women is not statistically signifi¬ 
cant. Nor is there any support for a significant ‘dose-response’ relationship. 
(Kilpatrick, 1989) 

Recently , Koo (1989) has shown that diet is confounded with ETS expo¬ 
sure in nonsmoking Chinese women. She finds a dose-response trend with 5 
dietary items and lung cancer and shows that wives whose husbands did not 
smoke always consumed a healthier diet. (p. It) 

The EPA draft states that: W [i]nterviewers were blind to the smoking 
status of subjects” (NRC, 1986). 

An interviewer will be be ‘blind’ to the smoking status of a respondent 
only if the respondent completed the questionnaire personally. The copy of 
Hirayama’s questionnaire reproduced in Exhibit 1 of the appendix does not 
indicate whether the health visitor or the respondent filled out the form. I 
assume that the health visitor asked the questions since the interviewer had 
to discover if the respondent was *in good health’. This ambiguity is caused 
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by Hirayama’s lack of detail about his study . In Tokyo I asked him how proxy 
respondents were handled. He would not or could not answer. 

Parenthetically, / fail to see why ‘blindness* is important, since in a lon¬ 
gitudinal study the outcome is unknown at registration. 

The EPA Draft Report states that (p.3-36) the RR for women married 
to smokers increased with age and with duration of exposure to spousal 
smoking. 

For each exposure level, the wife’s RR falls with age, if the wife’s age at 
entry m used rather than the husband’s age (see exhibit 4 of the appendix). 
The authors of this report cannot have it both ways. If the wife’s RR varies 
with age, then one cannot summarize the risk in one summary figure (see 
Kilpatrick & Viren, 1988) as is done elsewhere in this report. 

Kilpatrick & Viren (1988) show that the logistic model is incorrect when 
applied to Hirayama’s non-smoking wives, and Kilpatrick (1989) shows that 
an over*dispersed model is called for , which renders the association of ETS 
and lung cancer not statistically significant . 

It is generally accepted that u if the odds ratio ... is found to be stable ... , 
then one may reasonably infer that the logistic model is a fair representation 
of the phenomenon under study. ” Fleiss (1981) (p. 66*67) Such is not the 
case here. 

The Report states (p.3-37) “Each year, for six years, the volunteers were 
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asked to report the vital status (alive or dead) of the persons contacted. 
For subjects who had died, death certificates were obtained ... Additionally, 
physicians who certified the cancer deaths were contacted and asked to supply 
information to verify the primary sites of cancers.” (Garfinkel 1981) 

GARF is criticized here for honesty! Hirayama did none of these and 
HIRA is not a true cohort study hut rather a record-linkage study (by his 
own admission). In contrast, Hirayama has undocumented losses to follow¬ 
up and does not have any confirmation of the primary site of the cancer. As 
a consequence of these losses the HIRA study reports a lung cancer death rate 
for wives aged 60-69 that is less than half the rate for all Japanese women 
of that age group. (Kilpatrick, 1990) 

The EPA Draft Report (p.3-38) states that “the American cohort study 
appears to contain more statistical uncertainty than the Japanese study. ... 
When the data produce a clear pattern, such as HIRA(Coh), with a con¬ 
sistent upward trend across exposure categories and age groups that cannot 
be ascribed to chance alone, one has some assurance that the sources of 
variability are not obscuring a dose-response relationship.” 

In a review paper of the literature, Layard (1990) states that: “the Japanese 
cohort study of Hirayama reported an inconsistent dose-response relationship 
when the subjects were stratified by wife’s age at the time of entry into the 
study.” (p.103) 
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The EPA Draft Report (p.3-39) states that Hirayama has emphasized the 
importance of properly defining passive smoking. He classifies direct passive 
smoking as exposure from within approximately 1 to 1.5 meters of the source 
and indirect passive smoking as exposure from a greater distance (Hirayama 
1984; Lehnert, 1984). 

This is misleading. Hirayama may have said this but he did not use 
this definition in his study. In fact both GARF and HIRA are opportunistic 
studies not originally designed to study ETS exposure. Rather , they exploit 
the fact that active smoking habits were documented for married couples and 
impute ETS exposure to a (self-reported) non-smoking spouse by a (self- 
reported) smoking spouse. Thus, any association reported in these studies is 
with spousal smoking , which is an imprecise surrogate for the direct measure¬ 
ment of ETS exposure . 

The EPA Draft Report (p.3-34) states that “the method used by Hi¬ 
rayama for data analysis (Hirayama 1984) is the Mantel-Haenszel procedure 
.... To control for age by this method , for example, study observations are 
grouped by time intervals. Comparisons between exposure groups are made 
at each time interval and then the results are combined across intervals to test 
for a difference between exposure groups (the extended M-H procedure).” 

This implies that Hirayama grouped deaths and the study population at 
risk by time interval. He did not. I have been able to reproduce his re - 
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suits from published tables by a simple Poisson regression as described above. 
Moreover , Kilpatrick & Viren (1988) show that the extended Mantel-Haenszel 
procedure is contra-indicated because of heterogeneity . 

The EPA Draft states (p.3-38) “The American cohort study appears to con¬ 
tain more statistical uncertainty than the Japanese study. ... When the data 
produce a clear pattern, such as HIRA, with a consistent upward trend ... , 
one has some assurance that that the sources of variability are not obscuring 
a dose-response relationship.” 

I have not examined GARF analytically so cannot compare these studies. 
As indicated above, I believe Hirayama’s analysis of his study is incorrect as 
it pertains to non-smoking wives. The salient characteristic of Hirayama’s 
study is that no one has been given access to his data so one may speculate 
as to why he used the husband’s age to standardize the wife’s mortality from 
lung cancer. I called (Kilpatrick, 1990, p.270) for an international panel to 
make an independent evaluation of his files. I now suggest that the bias in 
the EPA report is so blatant that an independent panel examine both GARF 
and HIRA in order to compare the worth of these two studies. 

The EPA Draft Report (p.3-43) states that the well-patterned response of 
lung cancer occurrence by subjects’s age and husband’s smoking status in 
the Japanese experience were used as a model to illuminate departures in the 
American survey and that (p.3-41) “further review ... may be illuminating.” 
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I find it paradoxical that the Hirayama study, whose raw data have never 
been released, is used here as a gold standard to evaluate a study whose data 
have been released. Thus , the authors of the EPA Draft Report have been 
able to perform a survival analysis on GarfinkeVs data but have not done so 
on Hirayama's data. I agree that further review would be illuminating and 
have called for it repeatedly. In this I was preceded by Diamond & Forrester , 
1983 , who call for (p.39Q) an extended follow-up period of Hirayama 9 s study 
to resolve the difference outcomes of the Hirayama and Garfinkel studies. 

CONCLUSION 

Fewer than 25% of those persons registered by Hirayama in 1965 or 1966 
have died. This group is just entering the period of its heaviest mortality. 

An international effort should be made to resolve independently the ques¬ 
tions raised here concerning the validity of Hirayama’s study and, if feasible, 
to extend it, as suggested by Diamond & Forrester (1983) to resolve the 
differences in the two studies, GARF and HIRA. 
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Exhibit 1 


Form 1 Initial surrey 

Health Questionnaire 


Name of Prefecture Health Center 


District code 1 Household code I Individual code 


Name 


Date of birth 




HI 

( yew 

month 

dey) 



1. Single 

2. Married 

3. Divorced 4. Widowed 


Address' 


Place of birthj 

Prefecture 

EaESBsaaaeasBSM 


For women 

Number of 
children 

Length of breast feeding 
after last delivery 

month(s) 

Age at first marriage 


Anamnesis 


Eating 



Habits 

Ecaai 



Fish and 
shellfish 

1. Daily 2. Occas 3. Rare 4. None 5. Obscure 


Milk and - 

goat milk 

I. Daily( amount) 2. Occas 3. Rare 4. None 5. Obscure 


Green-yellow 

vegetables 

1. Daily 2 . Occas 3. Rare 4. None 5. Obscure 


“TIcEIes - 

1. Every meal 2. Daily 3. Occas 4. Rare 6. None 6. Obscure 


Soybean 
paste soup 

1. Daily 2. Occas 3- Rare 4. None 6. Obscure 

Favorites 

Smoking 

1. Smoking daily (a) Cigarette No./d»y (b) Kizami (c) Others 

2. Occas 3. Bx. 4. None 6. Obscure 

Age started ( ) 


Alcohol 

1. Daily 2. Occas 3. Rare 4. None 5. Obscure 

Type (1) Sake (2) Shochu (3) Beer (4) Whisky (5) Others 
(6) Obscure 


Green tea 

1. Very hot 2. Moderate 3. None 4. Obscure 


Source: https://www.industrydocuments.ucsf.edu/docs/fyclOOOO 


2026124994 



















Exhibit 2 


Form 2 Second survey 

Health Questionnaire 


Name of Prefecture Health Center 



Household code 


Date of birth 

( y««r 


E&na 


Individual code 


month day) 

2. Married 3. Divorced 4. Widowed 


:*gni 


Occupation (in detail 


For women 

Number of 

Length of breast feeding 


children 

after last delivery 



' iimi 


Age at first marriage 



Anamnesis 


Habits 



Amount/day 


goat milk 

Green-yellow 

vegetables 


paste soup 
Smoking 


Current 

Health 

Status 

(danger 

signals) 


urrently 


:«TTPTM1 


1. Daily 2. Occas 3. Rare 4. None S. Obscure _ 

1. Daily( amount) 2 . Occas 3. Rare 4. None 6. Obscure 

1. Daily 2. Occas 3. Rare 4. None 8. Obscure 
1. Every meal 2. Daily 3. Occas 4. Hare 5. None 0. Obsci 

1. Daily 2. Occas 3. Rare 4. None 6. Obscure _ 

1. Smoking daily (a) Cigarette No./day (b) Kisaxni (eJUtl 

2. Occas 3. Ex. 4. None 5. Obscure 

Age started ( ) _ _ 

1. Daily 2 . Occas 3. Rare 4. None 5. Obscure 
Type (1) Sake (2) Shochu (3) Beer (4) Whisky (5) Others 

(6) Obscure _ _ 

1. Very hot 2. Moderate 3. None 4. Obscure 
Others (1. Tea 2. Coffee 3. Cola 4. Cider) 


tion, no appetite, change m food 

choice. 

2. Vaginal discharge, irregular bleeding. 3. Lump in the breast 
4. Difficulty in swallowing. 5. Blood or mucos in stooL 

6. Continued cough, bloody sputum, hoarseness. 

7. Chronic ulcer in the mouth/skin. 

8. Difficulty in urination, blood in urin. 9. Irritation/uneasiness 

10. Difficulty in sleeping. 11. Heart trouble._ 


1. Healthy 2. In bed (by ) from when. 



1. none 2. yes 

(stomach X ray, chest X ray, blood pression, others 


Source: https://www.industrydocuments.ucsf.edu/docs/fyclOOOO 
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Exhibit 3 


COMPARISON OF RATES BY AGE 

Annual Average Lung Cancer Death Rate /100,000 
1966-1981 


AGE 

JAPANt 

TABLE 1+ 

TABLE 2 

40-49 

12 

7 

8 

50-59 

20 

12 

18 

60-69 

39 

23 

18 

70-79 

46 

36 

35 


f ba*ed on Japanese raies for women. (Segi et «L f 1W1) 
* husband's age. 


Exhibit 4 


Table 2 Lung Cancer Relative Risk (1966-1981) 


HUSBAND’S SMOKING 




Non 

Ex or 1 — 19 Id 

20 + /d 


40-49 

1.0 

2.4 

3.3 

WIFE’S 

50-59 

1.0 

1.6 

1.9 

AGE 

60-69 

1.0 

1.2 

1.0 


70-79 

1.0 

0.1 

0.5 


Source: https://www.industrydocuments.ucsf.edu/docs/fycl0000 
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